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(54) BBWrofeftJ ^ttt=«nfc7x7^h*Xx>l^x«&at7i^ h*x-r>^fl!aM- 



(57) [gift] 

[WEI] a^itL/c^^^ttll. SBrjffiLJiBftta 

[fi?&^f&] ®C^0.02%. N: 0.003—0.03%. Si : 0.0 
3~1.C%. Wi^ 1.0%. P^O.04%. S^O.03%, Cr:i0 
~30%. Ti : 0.02~0.3%, 0: 0.001~0.005%, AI^O. 
001%t?sol .Al ^ 0.015%. Ca^O.0030%. Wj^O.0005 
%. Nb^0.8%. tt)£3.0%. g|SS«Fe 43QH8KMfe¥ 

±EOft*tt«*flA. tHlMMttS70l*fRX*tt*.&7 



(2) 

1 

[#S«*©©ffl] 

1 ] »£%T\ C : 0 . 0 2 %fe(T. N : 0 . 
0 0 3-0. 0 3%. Si : 0. 0 3-1. 0%. M 
n : 1 . 0 %«T. P : 0 . 0 4 %WT. S : 0 . 0 3 
%ttT> C r : 1 0-3 0%. T i : 0. 0 2-0. 3 
%. O <gf!i) : 0. 0 0 1-0. 0 0 5%. A 1 : 
0.001 %IU±V sol. A I : 0. 01 5%fcTF. 
Ca : 0. 0030%tnF. Mg : 0. 0 0 05%ti 
T. Nb : 0. 8%fetT. Mo : 3. 0%fclT. BlSPte 

FeRtt^mzmtaxtmAiSi-c. rnvtcAimftG 10 

i &:fr&$©«^^##fJL;fcia^tt(Cg*i 

m>m2] J?S%T. C : 0. 0 2%tlT. N : 0. 
003-0. 03%. Si :0. 03-1. 0%. M 
n : 1 . 0 %Wf. P.O. 04 %ttT. S : 0 . 03 
%J£TF. C r : 1 0-3 0%. T i- : 0. 0 2-0. 3 
%. 0 <BX) :0. 001-0. 00 5%. Al : 
0. 001-0. 015%, Ca:0. 00 0 5 %W 
T. Mg : 0. 00 0 5%WT. Nb : 0. 8%«T. 
Mo : 3. 0%WT. raiF eSc;^pJjg^6«)<D{t 20 

*m&rc. m<pmA i aynastT i 3kft&mm&t 
mtwrnbtcfimmcmtitcy *v a h^t>u^ 
m. 

[i»*H3] 3tS%T. C : 0. 0 2%WT. N : 0. 
003-0. 03%. Si : 0. 03-1. 0%. M 
n : 1. 0%mT, P : 0. 0 4%JWT. S : 0. 0 3 
%£TF. C r : 1 0-3 0%. T i : 0. 0 5-0. 3 

%. o mm) •. o. oo i~o. 005%. ai : 

0. 00 1-0. 0 1 5%, Ca : 0. 0 0 05%W 
T. Mg : 0. 000 5%fcTF, Nb : 0. 8%J£JT. 30 
Mo : 3. 0%WT. gUBUF e RZfX*lMttt®<Dft 
^ififitC. ifitpKA 1 JhftW&lt T i *rt«E«©1tart 

m. 

m^m4 ] m?m 1 -3 ©i>-r i-uwci2is©{t3« 

[000 1] 

SJKPB-T5. 
[0002] 

[fi£*©8JB] fi£*. T i . N b. A 1 &£'©7c3t£Ss 
flUU S3tp©C. N^^k«5iLr$S{t«rtH$-ti 50 
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[000 3] bfrhttifih. -|5(C t Ti. A 1 fcSSJJD 
Ut»©t§£«:tt. T i RUA 1 &©#£JI{t^ (£ 
i Ox (X=l~2) RVA 1 ^©Kft^) 

£9#£OTL£5. X. »«^X;i/©f*3g«:-Btt« 

Lfc±iB©^^jnt^wioiii/^>i-©ai-c}im3 n 
£©ig^*&$famB#fct©#£Mffc^ 

©J: sec rft^gjj tS^t-£©rt*»tf}-c«*£#. * 
imc*a>Tfe r^igjj 4t,^t44-rs. 

[0 0 04] #H¥6-1 063 1 2^&*8«:«. f> 

S^X;VrtgCcqF^ttA r rfvCfcifcttfWT^X^SSS 

ffll^cifr&«. X^XiUIKA r©e>*-;l/ (SwS) 
jW5i«S*i. »«*ffiKt>*-;l^B©^yja-#IS£ 

c o o o 5 ] a i mfiam<Dm£. tm^oc amua 

«A l,0,4CaO-A 1 , 0,©J&©g-£tf-£tl4 LT 

^-rsci^i-rioccw^f^s. l**u cost 

JC©i#^(C«» CaA^CalS^^ WfcCaOi 

[0006] ^c*$. 7*7^ \-ik^f->uxmit, M% 

1 1 gg%JiLh©^S©C ri^Tl**©^ ffiW 

x7-f hsxf->ux»©±i^. myBiAixjett«ses 

[0007] 7x7-fFS^7->^i®Sfi* 

^gffi«:3in-ssi«©i"?-c. ^is-c^snsci© 
\sxm3&&<D$m*mi z> t><D-c$> h l . 

[0008] ^te. 7i7-/F^f>^i©iffi«: 

tew 5±ib v > y©^«. ffl^«^j§aja*wf * 

^©EM^InlKte B 1,*{4©SiHL-fcMJi*5^ L/-C \j 



3 

[0009] ') ^tr<m&*Vi±?i&&timt. m 
K^ffr-r a c <h -cnnn it $ i* tr 

9. ^©!*t©l^*K:BSIg-cWBiJ ; &?f!> ! 2>S* 1 *'). io 

[0010] J I SSiteg8©SUS4 3 OOJr^K. 
jttt" 9 0 0-1 300 ■CrcoMfiimx^iC, 
tt-ZrtJ KD2«iJi-5tS-&(c«. SMIL?!: 
»#£flni»7&S5K:6 oo~500 -cs-cm&u 

tt£&tt$i*Ti,£5. 20 

[00 11] ';^>y^©E5±(c«. *£JfjNftIMn 

[0012] 4»ftD«ttft®mk®l8lii& ur«. m 
*«. TiN©«flFflUCj:5*a (ft&fll. SI6 6¥ 

( 1 9 8 0) He*. 1 1 o^-y) ?§gj©msa^ 
«tmcis^a<ttiKi. »6 6¥ (i 980) »e 30 
3 8t-y) #«£S*vci»4. 

[0013] LfrU T i NKJ:9ft;ft)«W«Ml 
ft-i-4*ffitt. «Atf. 0. 4Stfi%gg©T i«>0. 
0 1 6SaXg«ON«iKd«3«r. T i N*iSIS 

JS5S&AT£4 0 'CfctTfcTtf 5 ft 
tfftttftK*7 0#8t% C«T. ^WBOW^ <9ttB 
*) rxj T*Te£tcr4) &g*.£9ttg& 
#f#6ftftu. upu ^fi©T i tt«aaDnii^©^ffl 

^Tf-SC iN©S©filT*S C + NS£&ig-f SC £ 
#°JfS£ft>). ^ftfctf^TaJBttaiWHJtttfr&iBB 
£ $ ft 5 T i fcffi < T 5 £ £ *» HJiEJC ft o T l» 

tufc. 

[0014] fSWHW KJ: SSttO^tcttATili 
ttf SC£«:<to-c. 4 0-6 0%<Dm6$&£ ! £Jg.L so 
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-csi£-f£c£#-ct*. wpu ioa^iit; 

[00 15] 

Qfloi. tfWJniftt'cJmifcJ^-c. 

1. ftifttifti-©Jnxxg{c*5i»T:-ffi. Sun^KBf* 

[0 0 16] 

[S$j@£S?jfc-r-5fc*©#J&] *26BJ©gMtt. TIB 
(1 ) - (3) tc^TfiS3&ttft&*ifc:7i5^ h^^-f 

(4) K^i5-f vmzf-yuzmm 

[0017] ( 1 ) »a%T. C : 0 . 02 %«T. 
N: 0. 003-0. 03%. S i : 0. 03-1. 0 
%, Mn: 1. 0HJKT. P : 0. 0 4%WT, S : 
0. 0 3%WT. C r : 1 0-3 0%. T i : 0. 0 2 

-o. 3%, o (mm) : o. ooi-o. 005%, 

A 1 : 0 . 0 0 1 %!H±X sol. Al : 0 . 015% 
JJlT. C a : 0 . 0 0 3 0XGTF. Mg : 0 . 0 0 0 5 
%«T. Nb : 0. 8%«T. Mo : 3. 0%«T. S 
SffttF eSOq^JiS^iWBJCfb^ifflfiSt?. &«£5CA 1 S 

[0018]. ( 2 ) ga%T. C : 0 . 02 %«T. 
N:0. 003-0. 03%. Si : 0. 0 3-1. 0 
%. Mn : 1. 0%«T. P : 0. 0 4%«T. S : 
0. 0 3%WT. Cr : 10-30%. Ti : 0. 02 

-o. 3%. o (mm) : o. ooi-o. 005%. 

A1:0. 001-0. 0 15%. Ca : 0. 0005 
%£TF. Mg:0. 0 00 5%WT. Nb: 0. 8%« 
T. Mo : 3. 0%WT. BUit F e RZf&SJXf&m 
©-(h^atSr. mtptc a 1 3kftt&fab T i Jhi\&Hn<om. 

[0019] ( 3 ) ®a%r. C : 0 . 02 %JiTF. 
N:0. 003-0. 03%. Si:0. 03-1. 0 
%. Mn : 1. 0%«T. P : 0. 0 4%WT. S : 
0. 0 3%WT. C r : 1 0-3 0%. T i : 0. 0 5 
-0. 3%. O (mm) :0. 001-0. 005%. 
A1:0. 001-0. 0 15%, Ca; 0. 0005 
%WT. Mg : 0. 000 5%«T. Nb : 0. 8%&. 
T. Mo : 3. 0%«T. »S5B F e RV*^m*&® 



[0 0 2 0] (3) ±IB ( 1) ~ (3) ©H-fttfrKiB 
SS©<fe£ifflJiX£<i* . H^H^tf 7 0 %*iB A S 7 x 7 

[002 1 1 4*!, r s o I . A 1 j \tmm TSbJ^A 
1 J £fgU r A 1 J « T^A 1 ( b—ZJVA 1 ) J £ 
*§f . X. A 1 3vfrS&£T i IkftW&KDm&fxWtot 
«. A 1 £*&«KDH 0 £T i «*&tttfBtrilJi&<D* 10 
ffigJ^iT. (UT. f3#©fc«?)fc±ia©A l$ft&M& 
T i 3kfttE®<Dm&lftm>*b 1 — T i i^a^-^i 

[0 0 2 21 a&n&bfc^x^ h& 

x 7 1 > u xss©^^. mmtsmft&mm mm 
ftmm TkmK<mmt-o^xm£ ■ 

[ o 0 2 3 ] ®T i i vKD^mmtmj'pmoy x 5 

[00241 OA 1 T&ftKU i^T. T i *mi®L 
fc&Tll&Sft, sol. A1-C0. 0 1 5BS%£& 

&*2©a i sr^rtsgrai, a i nmtmpT i * 

mtm (T i O, (X=l~2) -$>A 1,0,£T i O, i© 
©JSHtfiSitSftS. c©A l&iSKb 

[002 5] <3>£fiX##T i , NT, ^-©ffeCCO (K 
*) . S*C££tfT imftmiitfflRQttftfttZA 30 

jglH*© A 1 j&tigft&M&rf S C <*: K «fc T T i 

tfttoff mas. nwrntf. t i ft^&aofftHjgtt 

[002 6] ©*TtH»^?rMSlL/i:T i SrftSI&fcttB© 

[002 7] *CtSKK. J£®^A¥<Dttb4»ti-(C 
*5^5«fa^Sg^^LfcT i ^S®. O40AI- 
T i «1g^$^©^ji^lSa£ L fc. 40 

[0 02 8] T&fc^. IMSU2 0 0mmf?x 
1 0 5 0 mm«Ofttf®£JtA>6 1 0 ra©<£[g*>e>. « 
ST 2 0 mm©ffi£83f?ffi£*-*fc&©/Ng©iiSIUt£ 
83RLISiiB{c{±±tffc. fcfc, tt±tfSWK. 

«ea©?B*w^ij-c*ST^ s ±®®.<Dm%iffi±? 

25 Mm) tCfclJffofc. ^^T, C©S^ffiKl#a-r 
t»TKt«T. B#8?fig*--yx1i^:ft£a. x*,^ 50 
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fc£*®7cSt©#flr£*T-3fc. ittSltt&ffctfffiMfc 
E D Xmvit. M g £±©11^ M£*f *7Ef£©#*T-?> 
«£rt-4«9©#ft£gilS**f o fc. 

[0029] *<m&. T$&<DmmmbfrK.t£-3tc. 

[0030] ®^« B ^**57 o %*&z.zmKic&£Et 

Z>7 i JhftmiteA 1 3&t&ht»£l,X#rtliLX^ 

s„ cot i n&t&b&sw&t i/oketsa 1 «^ 

ft$J«. T i Jkft&®lQ>*.$ $ *U - 5 n mX'S> S©K 
*fU 0. 1~0. 5<imi#SKiar*5. 

[ 0 0 3 1 ] ®T i M4»SOti«:^cA 1 Jftri- 
SfeCUi. Al. O (mH) . Ca. Mg, Ti^Sft 
£**l^*ft"Cl>3. fcfc. MAIIMWtiDA 

1 . O. Mg. Ca, T i-PSO^mitfttCfctitc 
i><DVittj:^ifi, A 1 £0 ftTfc«3. *©flk 
©TcSK^aifig^WT-C^iCifciS. X, A.13R^ 
S^H^<i:^K:#TfcllLfcT 

i£Nt\ ^©{feKlO. S. C*^t?fc©-C***5. T 

i t WM(DZ<m^\zm^¥t-V.TX$>z> C thh 
ofc. 

[ 0 0 3 2 ] m 1 K. mif2A 1 - T i JRa^&«5©«[ 

5 a i - t i mm&rtm»<DE d xscc j: s^*ss© 
iw^-t. 

[0 03 3] 4fc. JJBiBI«©*ttt?9ltfl*©filr» 
nfc*«. ^©M«±IB©<i ^ 4 A 1 ^fi^fia < , ^ 

m>mtm <m«. s i o, ^caofta 
fc. 

[0034] -eCTMtC, El(C7f?TJ:5&A 1 -T i 

[0 03 5] ©n, t i rua i ©^*s*-en-en. 

N : 0. 0 0 3»S%JW±. T i : 0 . 0 2»S%« 
±, A 1 : 0. OOlIi^lTs o 1 . A 1 : 0. 

o i 5mm%mTt-rtni. ffl<ptcA \-n ss^> 

jt©^# H %^7 0%<&®^.5. ft*. Al©^Wfi 
tt. Al (£A 1) : 0. 001-0. 0 1 5Wfi%i 

[0036] ®a i - t i m^m^m^ifc 

»«:CaiMg*iBHtt«c«ttI-rS!4&W*<cif>. CaS 
D t M«(«»l/i5:<r«) 1 T i^fi«5^©®il/-C 
??&T A 1 3ft^«E»*JC«klfl 3 ft* C 4 Cft 
£©Ca. MgK^^S-^JSfS^CC, iO^f 

5E$ft*. Ca^Mg^@fi<J(c8SfllLfcti^r 
fcAl-Ti 3^^aeftJWHRLfcS»fi*#7 0 % 
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«B;l«IWt#«a'C* *©?. fgj&ffi8©BB*>6B. 
C a £M g <D^MlC-mT:<D±fB.<D%m&%lK 
[ 0 0 3 7 ] ®C a ZStJ A 1 3Sgt43S£ 

U*&©S?l£tt£&tt;*eS. HK. #&©}>£!&£ 

brcaoxiicasa^ttstg^ tne>©ca?> 

tffttttMfckaBTC t X ft£©jg.* JC& ottJ 
5. #288{C&*A 1 -T i£tft&ft&ftCDtS 

£CtB. SEJca^fcJ: A 1 **WE»a*T i &©?>3 

[ o o 3 8 ] »#o .003 onm%*&s.zm. 

©Ca*£*rT5i§£5CB, -5-©J&Sg*fli£«&K:B& 
a©«©SS2jDB$?£0<&l>. CCC, S3B. 

©inawas^f. o. oo6%c-o. oo6%n- 

0. 4%Si-0. 2%Mn-0. 02%P-0. 00 
5%S-11. 4%Cr-0. 18%Ti-0. 002 
%O-0. 006%A1£^*. 0. 000 1-0. 0 
0 5 0%©®a-CCaffl^WS^It$-l±fc. 7 0%W 20 

L. -e©$«©aiffi£#6 0 OSx^f y-tt-CWJilL. 
Sg#3 5'C©5%NaC 1 *?g?$£J8t,>T 1 2 Oh© 
tt*4WS»*fTofc». SA©?L^^S*HSL/cig 
m*7r;?mvi>Z. 03te«fc*itf. Ca^TStfO. 0 
0 3 0%£jg*S<!:. i»?LAtt3»s«K*fbU. 
ASS-C 1 mm*jB*.*?lA#£t;"Cl,»S. 
[0 03 9] ±B©»UHC»^l,»^SSft 
fcfc©T&£„ 

[0040] 30 

[&womm>im) «t. *#EB^©sg#{coi»-r^ 
L<wrr*. r%j « 

s%j 

[0 04 1 ] (A) Si©<t3« 
C : CB. 7x7-f h^T^l^SliCbWSgigJEai 
'hJl>fc*. S^fi-?>S«&t*©Xg{c*JWS!RHSK:J; 
oTttC r iig^L-C&^JCC riftft«l*»J«L. fiW 
J»ft©MH4&*. L/crtSoT. CO^WSfcO. 0 2 
%&LT£ btc. 

[0042lN:Ntt. A 1 IT^- 40 

^sXLfcT i ayraa. ^oai impt i * 

ftW&h <±JS5H*T i 4N) rSfcft/cA 1 -T iS« 

#g#o . o o 3%ymv\mm.on^ffinhi\ii{.\ 

0. 0 3%£®;iT£W;*tfS£Sffl14©iUMg 
T£f3<. l/WoT, N©£Wfi£0. 0 0 3-0. 

0 3%4i//t. s»&sn4=£fii«-r*/ta>©»3i 

U>N©£WSB0. 0 1 5%yT-C£>£„ 50 
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[0 0 4 3 ] S i : S i «. fflffiK&m SC rlMfc 
«5©ii7C<bBiM«:Wffl*7C^-C*S. -S-©£W 
g#0. 0 3K*»-CB»Jn»*KiU». 1. 
0 % £fix. S <!: ^S^fiJ* 1 1 *>mtt<Dl$3&&&%<tt 
*. UcD^X. Si©£Wfi£0. 0 3-1. 0%t 
Ltc. 

[0 0 4 4] Mn : MnimiMbft< Tfcgl>. 8SJD-T 

KB. MnBO. l%W±©^WS<!:-r-SCi*W$l/ 
l>. -?-©^Wa*n. 0%£iS;tS£MnS© 

fi£l. 0%tiT<!:Lfc„ 

[0045] P : Ptt. $©8Itt. ftUHftlXttR&ite 

0. 0 4%£jfi3.££$©Ultt, MmAlXttKCnHAtt 
<D'£itifimh<tlZ>. LtctfiX. P©§WS£0. 0 

[0046] S : S B, »©«Btt. fttnfflXttRCffite 
tt%^bS-tf-2»©-C^-©#WSBei,^2i*fi<. #K. 
0. 0 3%%fiA-5.4P©|j5tt. JRNI^ttRCffifttt 
©&-fb#;tL<ft-5. LtcWr>X, SC^WSfcO. 0 

[0047]Cr:Crtt, 7*7-/ \-mz?-yUZ® 

s. o«5t*-ct«»jinsfciwcz 

Ll»„ -55r. 3 0%*e^.T#*S-tfiiSfiS T4 7 5 

#7t, CrMM10~3 0%iUc. 
[0048]Ti : T i B. A 1 -T i 

^gffl«il*SRiHH-Cl«l^S$©ffll8<tL, 
»S©fc#S©7B&-caS. M(C> T i B»>f ©N. C 

t^hxmms. mm*&g.it®i&8iL. state 

*>u -ec^wa^o. 0 2%*j«-c». a^iKitfc 
mmwniiftf3*\ -is, o. 3%*fi^.-c^w$# 

f'fc»RC«flSft3&«yilO"CSE©iBja4ft») . «fi<Ci'» 
□^©aMtttt^J&^CitCJ&S. btcifir>X. Ti© 
§Wa*0. 0 2-0. 3 jfi^iil/^, 

eaffl-r 7 o c» 5 ms©^tM 

»*»4fc»{ctt. TidWa©TR«*0. 0 5%<t 

<DtcSblCte % T i Z&iEM<DA 1 iffi^LT^WS-tti 
[ 0 0 4 9 ] O : OB. flEffi©!!B <!: Zft&®ZB 
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5C. 0. 0 0 5%£&AS4g|ffiffi©SS£#£<&-&B 

oMt*o. o o i %imx\*A i a^a^^a* 

(C#tS#r{fiO&l>©T\ gfg©A 1 - T i 
©JBSaJftSirr. »ttffl&Bffl*&^JIffl&4&o 

rut 5. -etr. ±iB©Hfr*6Sig©si*r€:»ax-r 
*©j$J&&b&«>t&£, t/fc*5-jt. o©^ 

WS£0. 0 0 1~0. 0 0 5%4bfc. 
[0050]A1 : A 1 II. Al-Ti m&ftim* 

o.ooi %*?st-b. a i &ftmmfi&®'ptcft&gi 
mum. cow^kb. *$att£ja?<r hta*T i 

Zoi&Bmz&ibr-ZZ. -is. A l ©$W*# s 

0 1 . A 1 "CO . 0 1 5%£fi;i. A 1 ©JBKfftS*** 

*^«&«ctt. HitmcA i ©im^t i (ommsi 
zm.\m<omk ■ abWb#Hsai § n, assumis t\tm 

ViO&WtcWfi&ftth. MK. «tM£Jttc£K&A 

1 - T i *«^^*iiMK#ljrc*fct»©rgtta 
^IS* 3 09tflI£fc44*S-?ri<i 5. IW-sT, 
A 1 ©^rii A 1:0. 001 %«±"C s o 1 . A 
1:0. 0 1 5%&Ttbfc. fc*5, A l©^Wa«. 
Al:0. 001-0. 0 1 5%i-r*Ci#S?£ b 
<. 9ra©flft£lfltt&»*fc*><c{*. Al£«a©TH 
ffiBO. 0 0 3X4r4C4*MfiF*U*. 

[OOBDCa: C attfffll,&< TfcJtO. ^flp-T 
ftB. A 1 -T i*«^ffiftifJ«CA»). a^itb/c 

WRtorwucBA-rsa <«*.«. 

0. 000 1%*?S) X$>^Xi>^\ CaBS 

©M^jjnL/fcfe©-c*->-r^^t>„ ■€■©## 

S#0. 0 03 0%*jB;*.5*§-£{CB. Al-TifS 

i>zm<oim*m-&&ifimL < «t tr l$ 9 

CaOMKO. 0030 
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